Abstract: Intersystem handover with ongoing mobility management between the network is a serious issue for operators to focus on. Therefore the proposed model represents an intersystem handover algorithm between WIMAX and WLAN. The presented Network model will achieve unified mobile and for cellular and broadband wireless access coverage. Here coupling methods like loose coupling scheme and tight coupling scheme in the interworking also discussed and the results were compared. By having a method with MIPV4 implementation. the intersystem handover issue can be resolved. The approach of this model is to reduce the packet loss during handover. As a result the end user can get services continuously with minimum packet loss.
Introduction
The motivations of 4G networks is the ubiquitous wireless access abilities which provide the seamless handover for the end users in the heterogeneous networks of different access technologies. All the available technologies have some advantages and disadvantages. These technologies differ in terms of spectrums. bandwidths. media access technologies. security mechanisms and so on. The well established 3G network like WIMAX can provide high mobility with wide area coverage but can support low to medium data rate which is not sufficient to satisfy data-intensive applications and the service charge is also very high. WIMAX is not suitable for small. indoor and densely populated areas. The recently invented WLAN(IEEE 802.11g) was standardized to support mobility to the end user with wider coverage and faster speed. The salient features of the Mobile WLAN (IEEE 802.16e) are high data rates up to 63 Mbps for DL and 28 Mbps for UL. QoS. scalability. security and mobility supporting handover schemes with latencies less than 50 ms . Also the deployment cost of the Mobile WLAN (IEEE 802.11g) is very low. The average 3G spectrum cost/Hz is 1000 times higher than the average WLAN spectrum cost/Hz in Europe. But the vital drawback of the WLAN is that the standard does not fully define the complete network infrastructure. So it is still a far future to deploy the WLAN network of its own. But it can be interworked with the existing networks.
The vertical handoff process between different existing networks in the wireless communication has become one of biggest challenge for the operators. The interworking between WLAN and WIMAX can be useful to get the benefits from both the systems and the handover between these two networks will make the end user connected whenever. wherever and for any services. The rest of the paper is organized as follows: Firstly our proposed method of Loose coupling. tight coupling and handover algorithm is described briefly. The simulation environment built by the OPNET Modeler 14.5 and the results are described in the third section and finally we abrogate with a short concluding remarks followed by the acknowledgement of the work.
A. Interworking Architecture
The most critical elements to be resolved for intersystem handover area)avoid the change of IP. Henceforth. Mobile IP is used as a solution of the network layer issue.
The next issues are maximum packet loss during handover. To minimize packet loss the preferred type of handover would be soft handover. But to achieve soft handover in different network environment . the mobile device must have multiple interfaces to communicate with the different networks at the same time as needed for soft handover. Hence. the mobile device assumed to have two transceivers; one for WLAN interface and one for WIMAX interface. The mobile device is designed such that it has the intelligence to monitor the signal strength and can make the decisions of handover. Hence. the handover is mobile initiated.
The next issue is the version of IP to be used. 3GPP IMS is mainly designed for IPv6 but according to the early releases IMS can also be implemented using the IPv4. The WLAN can support both IPv4 and IPv6 but the WIMAX SGSN does not support the IPv6. Hence. if IPv6 is used there will be an additional latency regarding to the NAT every time passing through the SGSN. But if IPv4 is used for IMS.
The proposed overall network. as shown in In WIMAX networks GGSN acts as a home agent since MN initially in the WIMAX network and in WLAN network router acts as a foreign agent. The server bandwidth is distributed among the network according to the speed to be supported and server channel frequency is kept less than the channel frequency of the base station so that there remains no in-transit packet in queue during the handover to eliminate the packet loss in the radio path.
B. Mobile IPV4
Mobile IP's is the standard protocol defined for terminal mobility in the Internet; therefore, Mobile IP is proposed as the basic mechanism to provide service continuity. Mobile IP is the key protocol to enable mobile computing and networking, which brings together two of the world's most powerful technologies, the Internet and mobile communication. In Mobile IP, two IP addresses are provided for each computer: home IP address which is fixed and care-of IP address which is changing as the computer moves. When the mobile moves to a new location, it must send its new address to an agent at home so that the agent can tunnel all communications to its new address timely. The article limits its scope to Mobile IPv4, Mobile IP for IP version 4.
The Internet Protocol version 4 (IPv4) is a fundamental network layer protocol that contains addressing information and some control information that enables data packets to berouted. Mobile IPv4 can provide transparency to the upper layers while providing seamless mobility using the care-of addresses. It is noted that Mobile IP provides service continuity, and seamless service continuity can be provided using standardized extensions of the base protocol such as Fast handover. Mobile IP requires the deployment of home agents and a protocol between the mobile nodes, home agent, and corresponding nodes. The home agent placement and home address assignment issues are addressed for supporting Mobile IP for heterogeneous roaming. The main objectives of this paper are to integrate WLAN with cellular network using different architecture and to analyze the performance of the proposed architecture.
C. Interworked WLAN / 3G Cellular Networks
When a MN moves from the WIMAX coverages area into the WLAN network as depicted in Figure 8, 
D. Loose Coupling
In the loose coupling architecture both networks interconnect independently and utilizing one common subscription. They provide independent services. In loose coupling the interworking point is after the interface point of GGSN (Gateway GPRS Node) with the IP network and the network interconnection uses MIP mechanism for mobility between WLAN and WIMAX. it has no direct link to 3 G network equipment. As a result the data traffic from WLAN 
E. Tight coupling
In a tight coupling scenarios the WLAN are directly connected with 3G(WIMAX)core network as in any other radio access network (RAN).In this context WLAN can execute functions that are available in the 3G(RAN).The WLAN gateway will introduce to achieve integration and hides the detail of its own network to 3G/WIMAX network. All 3G protocol is implemented(mobility management ,authentication etc).As a result the data from WLAN user will goes through 3G/WIMAX core network then to internet or packet data network PND. In this context each network will modify their protocol interfaces and services for supporting interworking requirement. In a tight coupling the interconnection with WLAN can be made at a core level (GGSN, SGSN) or Access level (RNC).
Results and Performance Analysis
We have implemented our proposed method described in the previous section by the OPNET Modeler 14.5 and carried out the simulations to characterize the performance of the proposed method of intersystem handover.
A. Simulation Modele
We have designed two different networks for scenarios which are loose coupling scheme and tight coupling scheme for interworking between WLAN and WIMAX. Network design for the two scenarios is shown in the figures below. 
